This study looks at the contribution of the university system in Vietnam to the socioeconomic development in general, and their relationship with firms, dynamic actors of the economy in particular. The study uses different methods of research, from reliance on secondary data to interviews with universities and survey of firms. Several case studies of the key universities in four regions have been undertaken: Hanoi in the north, Danang in the center, and Ho Chi Minh City and Cantho in the south of Vietnam. The findings show that the role of Vietnamese universities in research is much weaker than teaching, and that their contribution to the socioeconomic development of the country is limited to the production of an educated labor force rather than innovation. However, in selected universities, innovation did take place to a certain extent and brought benefits for both the universities and firms they served. This situation is explained by both the inheritance of the previous build up of the university system in Vietnam and its shift in behavior in the context of economic renovation and globalization.
INTRODUCTION
In an effort to achieve the Millennium Development Goals (MDGs), the Vietnamese government has assigned high priority to education (UNDP, 2003) , including at the tertiary level. Previous studies of the impact of universities in Vietnam have focused primarily on their role in generating income and jobs through their own and their students' expenditure within the regions where they are located. However, the potential impact of universities is not limited to these backward linkages: there are potential forward linkage effects as well. These include the supply of skilled workers, but also industry-university research collaboration and consultancy services for local firms. In Vietnam, the extent that business-university collaboration has benefited local (urban) economies in general, and firms in particular, has not been studied in sufficient detail.
This article situates the role of universities in Vietnam's development in the context of increased challenges and opportunities brought about by globalization. The study examines the characteristics of universities and the context that shapes their roles; the current extent and modes of collaboration between universities and firms; and institutional barriers hindering ties between universities and firms. We find that Vietnamese universities have contributed significantly to the development of local areas, though for the most part this has been through the supply of human resources rather than through job creation or the creation of new enterprises.
Our findings result from a review of secondary literature, interviews with Vietnamese firms and selected case studies devoted to the policy and institutional environments in Vietnam. The next section of the article provides an overview of the Vietnamese context and the role of universities in the country's innovation system. Case studies of four universities are then provided in order to offer a more comprehensive picture of variation across specific contexts. The article concludes with consideration of policy interventions that could encourage universities to make greater contribution to the Vietnamese economy's competitiveness in the global market.
VIETNAM'S INNOVATION SYSTEM AND THE ROLE OF UNIVERSITIES
To map the context in which universities operate, it is useful to provide an overall picture of Vietnam's economy in general and innovation system in particular. Vietnam is experiencing multiple challenges of globalization: it must increase the competitiveness of its economy and pursue industrialization and modernization while joining international economic institutions and regimes. Thus, the country is undergoing a double transition, from a planned economy to a market-oriented system and from an inward-orientation toward greater regional and international economic integration. Vietnam remains an agricultural economy and society, with three-fourths of the population living in rural areas and two-thirds of the labor force still working in an agricultural sector characterized by low productivity. Economic backwardness and weakness are revealed by very low levels of efficiency and competitiveness.
The structure and characteristics of the economy shape the kinds of knowledge, technologies and R&D activities needed to upgrade production capabilities. Models of university-industry linkage (UIL) should therefore be examined in close interaction with local context. At the same time, changes in the policy and market environments influence the behavior of universities and the extent of their interaction with firms. As our case studies demonstrate, these shifts tend to be location specific rather than generic.
It is worth noting that until recently both state enterprises and private firms have experienced limited need for technology innovation due to a longstanding absence of competitive pressure. Largely for this reason, the R&D and learning capabilities of firms have been weak. It has been difficult for economic actors to link to knowledge institutions to develop joint research activities or product innovation. The sole exception is in the few industries, such as telecom and energy (oil and gas, power generation), where the rate of innovation is higher and relatively high levels of investment resources are available.
Vietnamese exports began with basic primary products like rice, shrimps and cashew nuts, and have moved gradually to manufactured goods such as textiles, garments, footwear and electronics. This shift requires manufacturing technology that can help firms in dealing with quality and other technical standards of international markets. The abolition of trade protection in the framework of regional agreements such as the Association of Southeast Asian Nations (ASEAN), the Asia Free Trade Association (AFTA), and the BTA will lead eventually to the same competitive conditions for the domestic market.
Certainly, both training and R&D provided by universities have to serve the production needs of firms. By all accounts, the inadequate supply of a skilled labor force is an especially urgent matter. Local enterprises often complain about the difficulties in finding enough skilled labor force for their production activities (Pham Minh Hac, 2000) , and the traditional mandate of universities in Vietnam is to produce human resources rather than to engage in research. 1 Although this mandate has changed over the last decade, with more emphasis being placed on R&D, the role of universities in the national innovation system arguably should be examined more in terms of training than on advancement of innovation capabilities.
The general context of Vietnamese production points to the need for an innovation system and tends to be theoretical, supply-driven, and not connected to the needs of the productive sector. The national R&D system is "organized, financed and managed in such a way that technology transfer is difficult and expensive" (Bezanson et al., 2000) . Over the last few years, the infrastructure and facilities of the university system have been upgraded significantly. Some laboratories have reached the regional standard. 
FIRMS AND UNIVERSITIES: DEMAND VERSUS SUPPLY
Looking at firms, there is a mixture of various kinds of actors in the Vietnamese economy. A majority of local firms are still small and medium enterprises (SMEs). In an innovation survey (Nguyen Vo Hung & Nguyen Thanh Ha, 2004) covering the mechanics and food processing industries, a majority of firms reported having innovation ideas from their own activities (82.4%) and from suggestions of customers (58.8%). These innovations are not significant or breakthrough in nature but rather incremental and minor. With this type of innovation, the supplier-producer-customer linkage is more important for technology learning than is the linkage with public institutions such as R&D institutes.
If the small firms tend to have innovation ideas from their own activities and customer suggestions, big firms like state corporations under key ministries seem to have a more diversified source of ideas for innovation. Public institutions such as R&D institutes and tech-info centers play a limited role in the learning activities of these firms. Instead, cooperation with domestic, foreign and FDI partners are considered important channels to address problems that firms face in the innovation process. The aforementioned innovation survey found that 71% of SMEs and 93% of non-SMEs in the mechanics sector reported having relationships with foreign/FDI firms. This means that large corporations usually have more resources for innovation and R&D and a larger window for learning than SMEs have.
Many obstacles and disincentives prevent or discourage SMEs from developing innovation capabilities, and the limited amount of innovation that does take place in SMEs is concentrated in process development and quality control.
Firms do not have sufficient resources for long-term investments, including recruitment of highly skilled labor and equipment to innovate. Technical services are unavailable to small firms, which typically lack information on available technologies. Market barriers are also high, as SMEs are unaware of product requirements and distribution channels. Finally, "SMEs have a hard time obtaining credit from banks due to a lack of collateral assets and because of the complicated procedure of getting credit" (Bezanson et al., 2000) . Moreover, private enterprises are at a disadvantage as compared to SOEs, due to their lack of access to both preferential and non-preferential government loans. They must rely on their own capital resources for R&D. Although a range of studies 4 have pinpointed a need by firms for technological services for innovation, this is not met at this juncture by R&D organizations and universities. The situation is much worse outside of Hanoi and Ho Chi Minh City, where there is complete lack of supply for some services (Miehlbrandt, 2002) .
Figure 1 R&D Source Distribution in Enterprises in 2002
Among research institutes and universities, the share of cooperation with enterprises is low. As depicted in Table 2 , a survey of linkages between R&D institutes, universities and industries reveals that universities are doing even less cooperation with firms than research institutes are. FDI firms are strongly concentrated in the manufacturing sector, chiefly in light industries. Few investors are in service industries and at this stage there is little FDI in high-tech sectors. Regardless of the extent to which FDI has accounted for technological advancement of local industries, it is the general consensus that S&T institutions have not done much to support these gains. NISTPASS (1997) observed that the production sector considers that S&T institutions cannot provide necessary support for their production problems. NISTPASS (2000) also found that S&T institutions had few contracts from the production sector in the period from 1995 to 1998, and that the type of contracts that did exist were small scale, simple and low-risk in nature.
As we can see from this section, different types of firms exhibit different behavior and extent of engagement with regard to innovation. The SME sector in general is weak and sources its R&D externally, relying little on R&D institutions and universities. Large corporations are in somewhat better position to do the same. FDI firms tend to rely on their home country R&D organizations. Taken as a whole, what this suggests is that there are few opportunities for Vietnamese R&D institutions and universities to play a significant role in helping firms, and even when they do, these activities involve mainly incremental and minor technical change.
If the demand side is limited, it is not surprising that universities' share in R&D supply is not high. In terms of infrastructure and other teaching and R&D facilities, although there is some investment for upgrading lately, this tends to be restricted to the largest universities. Many universities still use equipment and facilities in place since the mid-1960s or 1970s. Libraries in many universities are small, outdated in both quality and holdings. Foreign languages literature is still mainly in Russian, dating back to the mid-1970s. Even for those universities with access to English language literature, the rate of use is minimal due to low English capability of the staff and overload of teaching.
As a result, teaching curricula are old, repetitive and lacking in innovative approaches and new knowledge. Moreover, there has been a lack of electronic links with a national library or central information and librarian system.
On the training side, enterprises rely on unskilled and semi-skilled labor and maintain low productivity levels. Enrollment in vocational institutions is low or consists of short-term training, while informal education plays an important role in acquiring skills (UNIDO, 1999) . Many firms are able to maintain or improve production in export markets by investing in training their workforce, yet most staff training focuses on shortterm needs. Firms do not train staff at higher technical levels due to a lack of resources and the risks involved in losing staff to competitors offering better working conditions.
Although Vietnam has a high literacy rate (94%) through its implementation of near-universal primary education and its long tradition of learning, access to technical training and higher education institutions has been limited, and the skill level of the workforce is insufficient for technology development. Universities in general are mandated mainly to produce students, but all too often their graduates lack practical expertise. Data from the aforementioned empirical study also reveal information concerning the status of linkages between R&D, postgraduate education and the needs of the economy and the production sector (NISTPASS, 2000):
• Universities contributed actively to the training needs of the society and economy.
However, direct service to enterprises has been insignificant.
• There is an enduring imbalance between the subject of study and firm needs. Most postgraduate students are in social sciences and humanities, while those subjects closer to productive activities --like engineering or agro-forestry sciences and technologies --remain comparatively underdeveloped.
• The majority of organizations sending their staff for university training consist of government agencies, whereas very few programs result from the needs of productive enterprises.
• Links between industries and research institutes are not close. There has been lack of a system of brokerage organizations to deal with bridging R&D and production activities. Coordination of research activities between R&D institutes and enterprises is very weak or almost absent.
• Research capability of enterprises is very weak and negatively influences the development of university-industry linkages.
This situation is related largely to problems faced by the current R&D system.
Most Vietnamese universities are not perceived as centers of R&D excellence. They lack autonomous status, and despite the fact that their operations have been increasingly independent, they still receive many directives from above and operate under regulations of MOET. Especially in public universities, staff faces constraints in terms of salary ceilings, human resource management regulations and financial incentives. Basically, they are still seen as government officials rather than as academics.
Lack of macro incentive regimes has discouraged motivation and dynamism for teaching staff in universities. There are no incentives encouraging them to interact with other institutions and the firms. To date, cooperation between university staff and units outside the university system has been short term, based mainly on personal and informal connections. Besides training of a higher-skilled labor force, the contribution of university activities as such tends to be of a one-off nature. In the existing system, universities do not see technology transfer activities as crucial for their existence and they are not very attractive to the firms as a source of innovation and new knowledge. In many instances, technology facilities and innovation rates in universities are substantially behind those of firms.
Concerning human resources for teaching, the number of professors and lecturers is inadequate given the number of students 5 . Between 1995 and 2005, for instance, student enrollment increased 4.43 times (from 297,900 to 1,319,754 students), while teaching staff increased by less than half that amount (from 22,750 to 47,616 lecturers) 6 .
Given this overload of teaching, there is little time for staff to engage in research and technology development or other learning activities. Teaching staff in Vietnamese universities reflect a generalized problem of ageing throughout the science and technology system. The majority of full and associate professors are above 55 years old, and there are insufficient replacements in the pipeline. This is likely to lead to a generational gap in human resources of the university system in the near future.
Notwithstanding isolated exceptions, there has been no entrepreneurial spirit among academics working in universities. The most entrepreneurial character so far is reflected in the desire of teachers to do "outside the class" teaching to earn extra money. This is explainable by the low base salaries of academic staff and their need to earn second or third incomes through various teaching and consulting assignments.
As seen in this section, the linkages between universities, research institutes and enterprises in general, and between universities and firms in particular, still face many hurdles that undermine university attempts to better serve the needs of the local economies where universities are located. The view from firms, reflected in various surveys, confirms that there is a demand for technology and training services provided by R&D institutes and universities. However, the demand has been hardly met, and the extent of relationship of firms with universities is less than satisfactory. In this context, the contribution of R&D and training institutions in general and of universities in particular is below the desirable level.
CASE STUDIES OF FOUR UNIVERSITIES

HANOI UNIVERSITY OF TECHNOLOGY (HUT)
Hanoi University of Technology (HUT) was established by government decree on With regard to the policy environment, the DUEBA lacks funds for further commercializing research results or doing pilot projects. In general, no entrepreneurial culture has existed in the university, and DUEBA shows some resistance to engagement with outside business. Given these factors, and the needs of the local economy, DUEBA tends to stick to teaching activities.
Local government has created some favorable policy frameworks for linkages between the university and firms. The Danang City authority is well known for its openness and dynamic leadership. GDP growth of the city is well beyond the average nationwide and the city has become a hub for attracting domestic and foreign investment as well as for heritage tourism. Taking advantage of these circumstances, city leaders launched a strong campaign to turn the city into an ideal environment for attracting business and investment, emphasizing the lack of crime as well as the city's cleanliness and good governance. The city allows and indeed encourages universities to recruit new and young talent from all over the country, providing special material incentives like housing and special financial packages, including salary rates above the regulated ceiling.
By doing this, the city has kept its own talent at home, and even attracts new people from other big cities like Hanoi or Ho Chi Minh City. HCUT has a shareholding company -BackKhoa construction -to act as the commercial arm for its research and training in selected areas. The annual state budget for R&D and pilot industrial production was about 10 billion VND (around US$700,000).
In the meantime, earnings from technology transfer was 55 billion VND (US$3.6 million) 9 . To serve the needs of not only HCMC but also of the Mekong River Delta,
HCUT staff is involved in many research projects specifically aiming at the need of the delta. and associations in a concerted effort to produce these goods. The leadership of HCMC authority has introduced significant measures to strengthen enterprise performance and connections with universities working in the city. In fact, many other provinces and cities now are studying this model carefully in an effort to replicate its success.
HCUT is located in
CAN THO UNIVERSITY (CTU)
Can Concerning its main training mandate, CTU is the sole university in the Mekong River Delta and has made crucial contributions to skill development not only for Cantho city, but also for all provinces in the region. Since the 1980s, the university has forged partnerships with provinces in the Mekong River Delta to organize part-time programs to provide university degrees in almost all provinces. In 2004 no fewer than 6,000 students graduated, a majority of whom specialized in applied sciences aimed at serving the needs of farmers and agricultural production in the region. The number of graduates at the master's level increased as well, nearly doubling from 44 in 1996 to 82 in 2004. Most master's students are staff of local government organizations, research institutes, universities, and enterprises in the region, and their research has focused mainly on issues concerning the socio-economic development of the region. These encompass fields such as agriculture, forestry, aquaculture, veterinary medicine, biology and environmental management. Significantly, however, the content and quality of training is of some concern among university staff.
Apart from training, CTU is also involved in various fields of scientific research and technological development. These are primarily applied projects in agriculture, biotechnology and aquaculture. Among the notable successes of the CTU in this area are the project on rice varieties research (with more than 30 new types of rice having been approved as national varieties), suitable farming system project, technology transfer for pig farming, agro-based food processing, biotech for agriculture and the production of production, and to increase crops and productivity in catfish production.
Unlike other universities, CTU aims primarily to serve the needs of farmers having very low purchasing power, and thus derives limited revenues from commercialization of research. This raises a need for strong government support for technology transfer. So far, most commercialization measures of CTU have to be done via central or local governments, which have budgets for various programs to support farmers. Nevertheless, it is widely believed that policy so far has not been supportive enough for the university to play a better role in this agriculture-based region, whether in training or in technology innovation and dissemination.
Despite the recent efforts of many institutions to bridge university activities and the needs of farmers 10 , long-term planning and strategic orientation are needed. So far, technology transfers from CTU to the region tend to have immediate but only short-term effects. Products from these technologies mainly serve the domestic market and lack international competitiveness. Even in the domestic market, some products cannot compete with imported goods from Thailand or China.
To address these challenges, CTU is adopting a proactive approach by developing longer-term planning via partnership with regions in the development triangle of HCMC-BienHoa-Dongnai and Vungtau. Aiming at the niche of agriculture services, the university also contemplates diversifying into other areas of training and research, such as tropical medicines. To overcome investment and financial constraints, CTU is in discussions with provincial authorities and the central government to set up regional high-quality training centers, which aim to constitute a workforce with a more flexible mode of operation and accreditation. These centers might provide practical programs for engineers, community colleges, and so on. Local authorities do play an active role in working with CTU. The university is working closely with the Department of S&T and local government in several provinces to design and implement coherent action plans to support rural and agricultural services for farmers.
THE ROLE OF VIETNAMESE UNIVERSITIES: TRENDS AND CONSTRAINTS
The main contribution of Vietnamese universities has been and will for some time remain the training of human resources for local economic development, targeting the needs of firms and other organizations. Most universities perform this task rather well in terms of quantity but are often lacking in terms of quality. It is in any event through the supply of human resources, rather than through start-ups and job creation, that
Vietnamese universities contribute significantly to the development of local areas. There is little contribution in terms of innovation in local firms, and the clustering effect of innovation from the universities for local economies is therefore insignificant. The socalled spillover impacts of universities remain highly limited in scale.
Having said this, we do find instances of innovation and learning spawned by the university system. Though incremental and minor in nature, these experiences suggest that training is not the sole mechanism through which universities can benefit firms and local productive units. Most universities are involved in consultancy activities, supplying various kinds of services to local productive units, firms or farmer households.
Universities offer minor technical improvements that serve demands for import substitution or that address specific needs in the areas of tropical climate production and socio-economic development. Yet there has been no major technological breakthrough by universities, and their role in upgrading the technological level of production in the country is still limited, far below that of research institutes under line ministries or of firms themselves.
As for enterprise level perceptions of university-industry linkages, firms widely cite a desire for greater cooperation and assistance from universities and R&D organizations. Unfortunately, this demand has rarely been met. Local firms tend to accumulate technological learning from other sources, such as other domestic firms and foreign suppliers and buyers, rather than from local universities. Moreover, the reverse effect of local firms on activities of the universities is also limited. There are many reasons for this. Both firms and universities lack capabilities for negotiating with one another, for learning and for sharing information, and for absorbing new knowledge.
Many transactions between productive units and universities are based on informal and personal relationships, as the institutional mechanisms to facilitate this process are rarely in place. A further problem is that the overall structure and dynamism of markets do not sufficiently encourage firms to innovate. There is not enough pull for university staff to pay more attention to innovation and serve the firms.
Although the overall picture of the role of universities in innovation and services providers is not encouraging, some key universities have exhibited more dynamic behavior, better performance and interaction with local firms and have been able to induce technology development. Different universities have performed differently in the same macro-policy environment. HCUT located in a large urban area and CTU in a region living on agriculture are examples of the potential for universities to propel economic activities in their respective locations.
POLICIES, INSTITUTIONAL FRAMEWORKS AND RECOMMENDATIONS
The overall policy environment in Vietnam is not always conducive to the development of UILs, but cities and other levels of local government can strengthen ties in specific contexts. HCUT benefits from being located at the center of the country's economy --HCMC alone supplies more than half of total GDP, with a GDP per capita of nearly US$5,000, or ten times the national average. CTU, in turn, enjoys a unique position in the principal rice producing region of the country, the Mekong River Delta.
This suggests that the general context of socio-economic activity in any given locale shapes the actions and performance of the universities. But more than that, university leadership emerges as an important factor in determining whether universities adopt a proactive approach. Adjusting their strategies to very diverse local contexts, university managers can deploy their talents and leadership skills to address economic needs. The case of DUEBA, for example, reveals that even in a less dynamic economic environment, university leadership combined with effective city leadership can have an impact. HUT, in turn, has relied on the dynamism of its own senior administrators to move forward in a context where the capital city government seems to be lagging behind. The HUT leadership is no less entrepreneurial than that of the HCUT, but achieves less success as it faces a less hospitable external environment.
As for factors hindering or supporting university-industry linkages, the institutional framework for urban development policies, and more specifically the incentive policies put in place by local government, emerge as crucial. In those cities where local governments have more liberal and open policies --like Ho Chi Minh City or Danang --universities tend to work more closely with firms. Hanoi institutions lack the support of municipally-funded innovation initiatives such as Program 4 in HCMC.
Individual leaders who champion innovation also have some role to play 11 . Danang city has also made important strides through its forward-looking campaign in cleaning up the city's image. In the case of Hanoi, by contrast, the city government is experimenting with new strategies to a far more limited degree and only slowly, sometimes causing confusion and difficulties for both the city's firms and its universities.
There is a range of policies that need to be improved for facilitating linkages between universities and local firms. Financial constraints and the shortage of a new generation of university staff merit especially focused attention. Incentives need to be extended to enable university research to become more market driven and thus to better serve the needs of firms and industry. It is only through long-term vision that universities will become key actors in the overall innovation system in the country.
In contrast to universities in most of East Asia, the university system in Vietnam originated in the context of a Soviet model that separated teaching from research. This image of the universities has begun to change only in the last 10 years or so, during which attempts have been made to make them more oriented to research and innovation.
Today Vietnam's universities are contributing significantly to the development of the country, chiefly through teaching, which is the main business of the universities at this juncture and will remain so for many years to come. But even here important shortcomings need to be overcome: under-qualified lecturers, low quality graduates and poor infrastructure and curricula continue to plague much of the system. As growing competitive pressures require firms to sustain increasingly high levels of technological development, the university system will be called upon to supply more qualified human resources for more innovation-intensive activities.
Several clear policy recommendations emerge from this assessment. First and foremost, priority must be given to increasing the quality of training activities throughout the higher education system. Beyond this, longer-term vision and a strategic approach should replace short-term planning aimed at earning fees and securing other benefits for the university system. To overcome the separation of research and teaching, universities should have more autonomy and stronger incentives to encourage innovation research.
Investment should be more selective to avoid waste of resources and fragmentation.
Modern university management techniques, such as peer review, international advisory committees and performance-based evaluation for both R&D and teaching quality should be thoroughly applied. The internationalization of the university system --hiring more international staff and achieving internationally competitive salary levels and management techniques --as well as rigorous evaluation criteria and a greater emphasis on teaching quality-could create a push for more competition and quality. The model of private universities built as centers of excellence 12 with social responsibilities might be a sensible option for the country.
Balancing the need for commercialization of research, teaching and serving the public needs is not an easy task for universities in any economy. Establishment of companies to act as commercial arms or TTO, TLO would seem to be appropriate given Policy makers should pay attention to both quantitative and qualitative aspects of university-industry linkages. Priority should be given to enhancing the capability of university staff through financial and other incentives, as well as to the organization of the R&D system, IPR issues, and evaluation of research results. At the same time, a key challenge is to increase the capability of universities to meet the technological innovation needs of enterprises. Although much remains to be accomplished, progress is being made in molding university behavior in more business friendly and innovation-oriented directions. The result may be that Vietnamese universities will develop more productive patterns of interaction with firms and with local economies.
